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DURATION 
 
Reading Time: 10 minutes 
Writing Time: 180 minutes 
 
INSTRUCTIONS TO CANDIDATES 
 Exam has five questions.  
 Answer all questions of the exam. 




You may begin writing from the commencement of the examination session.  The reading time indicated above is 
provided as a guide only. 
This is a RESTRICTED OPEN BOOK examination 
Any non-programmable calculator is permitted 
No handwritten notes are permitted 
No dictionaries are permitted 
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Question 1 (10 marks) 
For the differential amplifier shown in Figure 1, determine the value of input differential 
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Question 2 (20 marks) 
For the circuit shown in Figure 2, answer the following questions: 
a) Determine current of the transistors (ignore effect of resistance R in your 
calculation). (3 marks) 
b) Determine the overall voltage gain of the amplifier (Vout/Vsig). (10 marks) 
c) Determine the input resistance of the amplifier (Rin). (4 marks) 
d) Determine the range of output signal, which maintains transistors in saturation 
region. (3 marks) 
 
Assume VDD=VSS=2 V, R=1MΩ, Rsig=50 KΩ and RL=10 KΩ. 
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Question 3 (20 marks) 
Apply the open-circuit time constant method and derive an expression for the upper 
3dB frequency (fH) of the circuit shown in Figure 3. In your calculation, consider the Early 
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Question 4 (25 marks) 
For the circuit shown in Figure 4, answer the following questions 
a) Determine the DC voltage of the circuit at nodes (A) and (B). Assume that the 
voltage source Vs has the zero DC component. (6 marks) 
b) Determine the feedback type of the circuit. (1 mark) 
c) Determine feedback parameters of the circuit. (2 marks) 
d) Determine open-loop gain of the circuit (A). (9 marks) 
e) Determine the closed gain of the circuit (Af). (1 mark) 
f) Determine the voltage gain (Vo/Vs) of the circuit. (2 marks) 
g) Determine the input resistance of the circuit. ( 2 marks) 
h) Determine the output resistance of the circuit. (2 marks) 
Assume, 







Figure 4.  
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Question 5 (15 marks) 
For the circuit shown in Figure 5, it is required to have the largest maximum swing for 








Vt=0.4 V, λ=0 
(W/L)1=50, (W/L)2=500 
(W/L)3=20, (W/L)4=500, (W/L)5=25 , (W/L)6=400. 
I1=0.1 mA 
I2=50 μA 
